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1 

[w*JBi] vdd- vs smmrsizmm^ntz^m 

aB^Mte^-b£VS StKl/>f >SVV-^*VDD 
£gSc£*lfcP^-*>*;i'MOS (PMOS). 

b * VDD £ K l"f vatfV— V S S \Z&Wt£ 
tiy*N^V>^;i/MO S (NOS) y-MT«^ 

bP-;i/F*V;*— F UTFPGCD) , Sfetty-b 

NMOSy»h3>bD-;i/h*y>ft-K (J^TNGC 
D) Tf«j«*ttfcCi:*«f«^-rS****«*Ho 
[S#*B2] VDD- VS saSRBfcSJKSftfcSS 

SB^atty — h *v s st^i/^f >atfv-^*vDD 
izmmzntzP?-* >^mo s cpmos) . s^fi 

h*VDD£FW >atfV— X£ V S S £S8c£ 
tifeNftV^Jl'MOS (NOS) bJH"e«fiE* 

^>$>;**, s fett^-^svx <^ * v s s ic, 3 

(3 gfiS^ftfc N P # — ^ b ^ > v 

[11*113] vdd- vs smmmzmmztitzmm 

IzmMZtlfzPfr >*JlMO S (PMOS) , S&tt 
y— h^VDDt:Fl/^f >StFV— V S S tCgHK£ 
tlfcNftV^MOS (NOS) y-blT«^ 

£PSifi£» (P+^h^^-) kN^ai^rt^JBfiK^n 
feigSJKNMffitSc (N+*h*^— ) ^^l^ttff 

[if*JS4] vdd - vs smiEPaics^^tifcsa 

k, Bll:<fi«IHfc»l«*tifc»«ft««*^*W-rs 
B8iBS-©4«E»)Bk* 2 £D&JHSiHUi<Z>JBIi9flg 

i ©visas' y 3 > k* 2 ©*«ss5/ v 3 >© 

fctt#*SS^> U 3 > k^JHHaJaJBcoJBHMTJB 

jastu stia»«fl«i«?By- b stf v-^ * v d 
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>hDHl/h'^^-b (JUTPGCD) , StzltV- 
bMV-7^VSSl:, KU>f >4VDDtcgJK£*l 
feNMOSy-h^>bn-^F^t-h' (WTNG 
CD) T?«flt**i&ci:*««i:-ra*#i*iR«*!«o 

[»5RS5] vdd- vs snur^izmm^titz&m 
£s mt<nm3iz&m$ntzBm>m l umm^&tit% 

ffiS*fcfcSli-©&JBK*JB 4:35 2 ®&JBK«U|£>JIR9ffit 
i0 SfcfiS 1 ©**SS*> 'J3>k»2 ©#JSS^ U ^ 

DDI:, 3l/^**VSSt8iB*nfePNPM>r#- 
3l/^**VDDta«i*tlfcNPN;W!fi-vb 

[«*JB6] V D D - V S S SJBHlcSiS ixfeSt 
Hlli<«»HIfc:»l»*nfc»««««* : F**-rs 

$ fctt* 1 <D&m&is U 3 > k* 2 <D*ttii 2/ V 3 >© 

astu mtmn^mm^po^jvMzw^^tifz 
MmmvM&m (p+*h^-) two ^^frizmm 

*ttfclBS«KNaSl£K (N+*h^-) ^^^*t)t 
Tf^ €>nsv>to«>aPNy-f H-r«fiE*tufcc k* 

i*»*JS2 ^^{iif*^3 Sfctt»;R3l4 
5Sfctti*«6B*©*»#jMI8t. 

<3D I/0-t!;«l7>f >fc®«£n*^ l/OHr;v* 

mzmwz ntzz\£*mm£T&m$<m 1 

2Sfe»l*«3 *fc(±H*3@4 *fctt»5RJB5 Sfctt 
^Hi5fcXR 1 SfettH5Ria2 *&ttif*S3 SfcttRjRJg 

Bo 

[0 0 0 1 ] 
5£? [0 0 0 2 ] 
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*KP^ (VDD-VSS) OW^X^>^>1t£}f Al 

[0003] m 2 tiseaeoas^ -f x^/s^a^w ^ 

[0 0 0 4] 

««H©»^ffi«3&5 2 0 MH Z Z> £olzUZ> 
[0 0 0 5] cfcoTH 2 

««Bi*i2 o ocd io©««tr>^r**&'7 s ^^;i/le]lS 
2 0 3 fc7tn^llB2 0 4oafiflt»*t5a^ ^ 
^*;i/El»2 0 3Tr#B£b£m^V^X2 0 5 
;W > \* u > 7 s > -9- s y m L/ T ¥ » f b ~T 5 fu tc 7 ± p y 
@B2 0 4^1!ia^ r^n^@»(Di!if|^iB§JS* 

[0 0 0 6] fot*i*MSIfit:^^Tlir^: 

[0 0 0 7] M 3 (i^^CDm^y >f XBfc*ffl^ * 7ftM 
3 1 0A*VDD7>f >*iil/Ti£A£tl 

fca-e-rta^w^^^v^^it 3 0 1 ttmrnztizm* 

[0 0 0 8] 

j*. vdd- v s smmmizigmztitcmmt, mv< 

^t>^;i/MOS (pmos) sfciiNft>*;i/MO 
s (nos) y-b«T?««*n, tffEWBfifiMX^ 

i^y- hMV-^*VDDi:, Kl/>f>*VSSlcS 

i^tifcPMOsy-h3>bD-;i/h*^^-f 

TPGCD) , Sfctty-bMV-^*VSSIC N H 
>*VDD£88&;*ft&NMOSy — hZ2> h D — 
Jl/K^t-K (J^TN G C D ) T*«l^^tlfe^ i:^^ 

[0 0 0 9 ] *fc*%W©^*«:*a«Btts VDD- 
VSSlIf^icgg^nfegl^s PI D 
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;i/MOS (PMOS) , Sfcliy-hSVDDtKl/^f 
>MV-^*VS S teggSSftfcN?-* >^MO S 

(nos) hiriMBjs stu sirffiisntftfta*^!* 

fcNP N/W # — ^ b ^V^^^T-WfiE^nfed 
70 [0 0 10] VDD- 

vs smmmizmm^titz^mt, mt<mmmizmm 

j&>oSV^;&«tCEfi£*U iuaB^ft&y-h£vs s 
t b* U-T >MV-^*VDDtg8Sfft)tPf+>* 
MOS (PMOS) s Sfeliy-h*VDDtlKl/>f 
>MV-^^VS Stg«^*lfcN^^>*;i/MOS 

(nos) y-h *u Biria»«s,««3fi^tt 

p^x ;i/p^ ic^^c^ n^c^^jg p mm& (p + *h^ 
^ -) hN^^;i/rt^ff^^ttfci§?iSN^teiSc (n + * 
h^<— ) ^ogfefc>#T^^>ttai^t)^)^PNy-r^- 

[0 0 11] *^*^0^^*#**«^Mii^ V D D — 
VS S««HHlc»«*nfcMfc. Hlb<«*IHtS* 

fr-DKulfZ&mizmWZti. HugBSStt^— ®^«BB* 

£ tufc PMOSy-h3>hD-;i/Ky-f^-F 
(WTPGCD) , Ifciiy-fMV-X^VSS 

KU>f>*VDDl:SS*n&NMOSy-b3> 
M3H1/F^^»F (J^TNGCD) T-«jaS*lfc£ 

[0012] 

o 

40 [0 0 13] IlflCfl-A^tlf^H^U^yrV^ 1 
0 1, 10 2l^tifnfy^;i/[HlS10 3, Ttn^ 
I3K1 0 4©ittetJKfiE*ti, x^^^UlB 1 0 3T^ 
^t^lffiy-f X*^tl)h^i:7tD^[liBl 0 4 

[0014] f lt;H^X3>r>f 101, 102 

03S«^aafi*nfc#»a«a*PN^3r— h 1 o 

5, 1 0 6tt, /W/^^>^>i^cD$g^JKfiS»affict 
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1 0 2 fcPN^>f*— Ffcl^mffitffflWSftSa^ 

X3>f>1tl01, 1 0 2i±»«^*&«»;£*l£© 
[0 0 15] 

[0 0 16] 04l4PMOSy-h3>M3-;i/K^ 
(PGCD) »*ft«B*?fcPMOSy-bBl 

>7^>^©#I<^fc>^£££#^W©i§ 1 M 
@BSHT**So /W^X^>^>1f 4 0 3f£r7^n^[I] 
g§4 0 0(DmiB^S^<b^^^)fe^^)*)^T-fe^o ^£b 
t#i^ll?4 0 4tt5fe©^W>'^=i>7 s >1f4 0 

[0 0 17] ;*>f ;^^>^>1t4 0 3liPMOS b^ 
tVTO&o »3VDDhVSS(Z)F^:;W/U^>r 

if 7^ b l/-b^VDDt, Kl/>f>*VSStS8S. 

m^^;i/^-^EppJ^nb* W >fc V— *©B8£>1« 

2 0 VgffiJU±©i«SE#a>2p£ & b7>^X^©7l/ 

— p&o>mmz& b vdd^^> vs s^n^^*;!/ 

^-Mi^^o c tot;W/U3>r>^4 0 3i: 

M^li?MVH ;U^>r>1thLtPMO Sh7 
V^**CD09**bfej&s* NMOSb7>^^Tti« 

[ 0 0 1 8 ] M 5 liNMOSy- b > b D — }\/ Y&J 
(NGCD) iig§I^i:NMOSy-M 

ISlJBHt?»S 0 ifefttflfili^iibTPMOS, ^ 

V»o HD<«»«l*ffcbtNMOS 1 ^^3> 

[0019] [UK 0 2Ttt:P^n^0»^@&&A,''e 

>rx4«£b^rv^^*;i/[SK©« 

[0 0 2 0 ] g|6{4*^B^©^3«©[B]K0T% 
;W-f XcD^Jh It I/OHr;i/©a* b* 5>>f M— 

Hr;i/*fl|«« ( I/0-fe;i/*St) #V v^ttfcKH^ti 
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I4«a®VDD^y b' 6 0 5MVS 0 6 

*?>^lKbTfllfflb^fttt«&6*V^a^'4SfeSo 

F*^T*e»BI/0"fe;i/fflVDD 6 0 0 i: 

i/o-fe;i/«vs s 6 o i oDmis^-r >^^. rtas^v 

DD 6 0 2 hrtgiSffl V S S 6 0 3 (DMU^^f >&%&M 

& ^> o * 

[0021] lae-ett^-^^fii^— ^— SB©«iB^ 
tt5t© i/otwvDD 600 t. i/o-fe;wav S S 

6 0 l©PtB£S»£nT^So »t^Sli?6 0 7 {4 
|s]b< V S S©BiC«iR£*t*^ 

lo©»«Ja««sfS^ 6 0 9 *H«IC I/OH^I/ 
flVDD, V S SCHtCgJR^ixa^'W /^33 Z/tV 

6 1 3©je«£iBB£*tT^£o tiaftii?^^^' 

fcHTj b*7^;^— fe;i/6 l 0 &fs]b< i/OH?;i/*« 

fS-^^TSo C©h^I/OfflVDD 6 0 0MVSS 
6 0 1 t3><-r y3->#J -fX^0l>^ m^b'^-f^*— 
6 1 0 CDS < fcBBS^tifc^-f^;*^ >^>1f6 1 3 \z 

it6 0 8£«fcoT*£fcHffi**l'r^< o ctoTftgPffl 
VDD 6 0 2. flOTVSS 6 0 3i:iitB^F7^A- 

6 1 o^ss^-raws^ x©*;b t) zfr^mm-rz 

30 [0 0 2 2 ] ^ I Ttt»ta«i*? P G C D © 

U PGCDhNGCD^»Ji:ffiffibT^^c ✓ W 
>^>if*) PMOST^NMO S Sfc36#Jfc: 

St^SlIfi: bTOG C D v^v*© 
«#-&;biii4, y-b7i/>f*o«t5i:l/0««tli 

[0023] fttcpa^aa^tbT/w b ^ 

[0 0 2 4] HI 7 liNPN^#-7 h7>^* # 
«a«a*?kPMOSy-H^ y^Vif© 

50 fl^SIl? 7 0 4 fi; W 3>r>*7 0 3 
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0 3te^ — b£ V S St, V — X, FKX b 
U-hSVDDtgSStlfcPMOS b ^>iS**(D>f 

h^V^X^^^V-^f^^lMGCD b ^ > 

itcoffiM^ aegi:bTGCDj;f3 m»x- & & i: ^ d asm 

^ Ulci S/W^;*^ > It to i* 

b7>^*i:ltiiPNP®t*fiM. tc*ibPNP 

[0 0 2 5 ] H8f4PN^-f F»«S,ffiSJSS^i:N 
MO S MK;*>f >7 ? >*©ffl^'&t)'frtc«J: 5 

8 0 4&;W^;*:3>7 ; >1t8 0 3©iim§l{£Mc7)£#> 
t#St5o /Wy^rJ>^>1t 8 0 3&y— b£VD 
DC, V-X, FH>> *77M/-b*VSSl:8 
H^nfeNMO S b ^ >*J7s9<b ) f— bJKT«Jf££*l 
So MflfiM*^ 8 0 4t*igitKP+t£ifc («TP + 

*og*to-&TJgja**U P+^b^-I*VSS 

N + * b ^^<-fl|*VDD^»iK*tlT*3»), 
t BulBNMO S b ^>^JX*CDJSH*HA,"C^5o 
[ 0 0 2 6 ] H9tiC©H8©PNy>f:*— FOWT 

[0 0 2 7 ] FW>'V-^tSSN+ffi»910i: 

9 1 1 il^I^^vy-h 9 0 4liNMOSb7> 

LTl^o P + X b 7^- 9 12, 9 13#b^>^X 
*<3DjgH*8tt> H^x P-WELL 9 1 7©«ffi*VS 
StUt^. ^^P-WELL©HiiiN-WELL 
916, 9 1 8t$)!)s N + X b >y^-9 15, 9 14 
IZ £ *> VDDlffi^^^^titl^o :©i:tP-WE 
LLfcN-WELL©«#l:ttPNy>ft-h'9 0 2, 
9 0 3 #^J5££nSo 

[0 0 2 8] dCDiS&PN^ ^-h'itgffill^ 

ky-M^>r zi >? : >y-(Dmfo'&£>-&i& v^yj 
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"To SiiCCOfilSy >^tt©P+/N + X b 
^^-(iP —WE L LMN-WE L L©«ffi*3Sl* t 

UNMOSSPR^ PMOSb7>^*®y 
-Ht*^>f ^3 bT©3&»ttfif£*»to 

[0 0 2 9 ] :n^-rvW;U3>r>ti:lT b ^ > 

J0 !B«fc:<kSBiaiI)l««-Tf*««"rs^i:* s ^*S. 

[0 0 3 0] Ell 0tt-»ttfeK»»ra»£«*&««* 

jb/s b tzm&<z> m a it- % s o 

[0 0 3 1 1 11 ISSSB 1 0 0 3 ^12 BB^H 10 0 2 
^^bTV^^gI5^C[)®^t]t^JbT^>7 ^ >^- 1 0 0 
4(9{I#*£&o Sg 1 MSB 1 0 0 3 tttV S S^>T > 
100Hci5VSS«fitf4*?>tis ^2BBfSB10 
0 2 tttVDD^-f > 1 0 0 0 ta^VDDlffi^^. 
*>*l£o lK«»£VDD«tt**bT352 

£0 [0 0 3 2 ] £lE««fcSI2E«Ji<B»K©»^to 
tiibTtt^ (T©B£>£>) &«ES81JBBfc£JBE 

^2iig, ^MiB^2Bgi:^«ffii^3ffl@, &mmm 
3jf ai:&«E»4»B, &mmmimmti&mmm3 

JIB. &JBES2»Bfc*«E»4JlBx ^SIB^ 1 B 
Bfc&JHEi»4JiB*k #«SS->y=i>lJB 

«6ii*>y =r > 3 S ^Jggs/V3> H@h^ B s ^> 
V3>31@^ £e>£tt*«il^y':3> lJIBfc&JB 
BB^lB@x #)Bffl'>U3>2JlBfc*«HB»lJBB, 
30 ^JBS^U3>lBBi:*«HB«2JHB*o^*gft^y 
3>fc^JBE»©»^to-fc\ £*>tcl£. JStWBfc&JH 
iB*Ji <3D»^-& Wffi-r- ft So 
[ 0 0 3 3] *t^©BB«Jlt is^w^^^v^vit 

[0034] 01 i zzjUJix^ 

>f>»fcGCDfc<t S»#^to*& 
^6«®JBBlT-a>So ffl»<DSPStt«»bTl>£#H6 

VDDA^M 100J:VSS^7K1 10 1 £>£>#i& 
ITt^o I/OffiIl7^ Xi2JiB&«E«B*fle 

l^teD V V^ttfcEBStU iWI^I/OfflVDD 
110 5. rtffliJ^I/OfflVS S 1 1 0 7 £#Jt>^T£ 

tlTV^So (Ell 1 T-tt*^H^T-2B@K^ra£Slb 

ti^) sfcwiBi/offlVDD 1 1 o scDmmtmte 

a«t3JBBAJBEitt»*flevM/OfflVS S 110 4 

3>x>1t 1 £Jf^bTU£o (Ml 1 T*{*0ISgT- 3B 
50 IMEl^iltV^) SfcPiatCHyfBI/OfflVS 
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S 1 1 0 7©««i:afc£«t::3HB£«ffi»B*ffi^ 
I/Of VDD 1 1 0 6#BBB3*U 2 ocd/S©^ 

COD 2^©^V^^^>^>^ 1 , 2«iir^^4)VDD 

GCDtasii^SII^l 1 0 8#*fct!) I/OflJ 
VDD1 105hI/OffiVSSl 10 7CDH^#A* 
nSuIB^W^^^V^Vi^ 1 , 2CD#«^tt«4«ab 

v^WJ©M*WtSo *f>l:i/OV>^fiattf 

■^r©^jaic}&oTje<#SE-rsfctoM«*i£< kn^ 

[0 0 3 5 ] C<Z><fc-5fc 1 Kb^tSfcfc^ 
^tf^yX£*^T*K I /Ofll t^mmM £ 

[0 0 3 6 ] Sfc««/^y H^fe^-C I/OMIS7^ 
■ »«t £ C fc: J: *) . rtSfifttffl i: I /O Mmm JcfflSy 

[0037] £fr*mw<D;*-( ^xzj>T>vhLBmm< 

[0 0 3 8] 01 2^*^0^©#m^,«^^ : ?i:^W^ 6 

£o KHx^;i/^-0^f;M; (iE 1 a j^m ill 
^<o*»a&5#, ^cT*(i ; pmamjE 1200 cv = 

4 0 0 v) , #»ta«il201 (C 0 = 2 0 0 pf) 
t*«*tifc»s *»ftf^71 2 0 4l:BJRj*Jifci 

taw 6ti&i*ia/w^^3>^>it 1 202£ci = 2 

2 0 3 £^£ftmM^*;i/3r-&V* (CO/ (CI 
+ C0) ) =V* (1/2) ^&!)f*!M;W^X:3>5r 
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>tl 2 0 2#Jfl*^S-&i:Ifc'*T 1/2 fcfc £o — 
^W^^^>^>it 1 2 0 2 lc*^s#«S,ji*;i/^f 
— 14V* 1/2T^^, Pmfl^lS^^ 1 2 0 8 £o 

^ftCUiMili fi« 2 fg £ ft # £ £ t £ & & o 
[0 0 3 9 ] * bTilinrS'W/^^ >^>*©§* 

[0 0 4 0] 

©tiy >f x^ftfe©[HissxD * ^ I) jKiscD^mm-r 
^&v^bTa«^e>Ei b^-e< %> ; 4 x^tsmir %> z. 

h#T*§£©T% r^n^Eli»©«fttlRl±SiriaS*» 
[0 0 4 1 ] Sfc*«W©*»»:«**«ttfla^t3!)IilBS 

y-r x»^£D3a^^i^i^o 

[0 0 4 2 ] ^fefi^ll^hlTGCD^Soffl 
^-S-to-frTttx I /0-tr;i/^T-*{^fflcD b-7>^>^^* 

[0 0 4 3 ] I UT^W ^-7 b 7 

>i?Z#%ftMJ*4 JiZ^>7 : >'y*£ UTh7>y7^ 
y-HR*ffi-5«*-&t)^T*tts GCD^PN^t- 

[0044] $ & tLxp npj 

H*s WW;^^>f>ti:lth7>^x^y- 

h7>^^^^tt^^fttSCh^t^l)o 

40 [0 0 4 5 ] £ 5> trt^^-f ^<Xn>x>*tgB»PaS 
a*«-5»-&ttt, St^ffiSf^Sii^GCDT^ 
;H#-7b7>^*T?*PN^*-F-eti, 1/ 

[0 0 4 6 ] fits w^w^;^ >^>it£ttjn-r 

50 [0 1] **BBo***««*H©«S;BI« 
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[02] fiejKcD^isStcJiS^SP^W^^riv^yitiffi 
[03] >f x^if - ^ rrtl^v ^ 

[04] *^Bia^PMOSy-h3>ba-;i/h*f 
-f*-H (PGCD) if^Il?i:PMOSy-b 



[05] *Mi:«J:SNMOS^-h3>hD-jl/F^ 
-ftf-H (NGCD) Sia«ll?i:NMOSy-h 

0o 

[0 6] *««HO»3«©[lHHo 

[07] Mta§NPNyH^-7h7>^X^ 

<t & lg 4 ffilEUBIHo 
[08] t <t S P N^>f K tiaftiJI? k 

N M 0 S y — h JSI; W JiX 3 > 7 s > Wmfo&fc* H*- \z ct 
£i! 5#J[US§0o 

[09] SSSBt.fcSBSOPN^t.-KOl/^T^ 



( 7 ) ftH¥ 1 1 - 1 5 4 7 3 3 
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[0 10] -iHWttKiBJBHIMJCct 4)S«*JBtiRUfc» 

[0in ^mwwmi&mizx&^'f A7>?>T>vt 

GCDl:<t S#«««M*?*iB^t»*&» 6 #J[b]&& 

0o 

[012] ^wcDwmafiiMsit^ii^-f ^^rjy^v 

[«F^eD«8!] 



i0 



£0 



10 0, 
10 1. 

10 2, 

10 3, 
10 4, 
10 5, 
10 6. 

2 0 5, 

3 10. 



[01] [02] 




(8) 



WW¥ 11-15 4 7 3 3 





(9) 



*SW¥ 11-15 4 7 3 3 



[07] 



7 1 T. VDD'W K 



7 0 1. VDD?^ > 



7 0 4. 



1.4 



> 7 1 f 




JOS. 




"\ 7 18. 



70 3. V 



[08] 



SIT- VDD^» K 



8 0 1. VDDS'f X 



8 0 4. 




0 2. VSS^-f^ 



[09] 



[0 10] 



7Zr 



9 1 6 




9 0 1. VS 3 
— • 




P WELL 



10 0 2. » 2 04*1* 




i o o 3 . « i m»m 




[011] 



110 0. VDD/«» F 

i o i . v s s/*? r 

1104. r/oisvs s ;s(«jr) 

1/OfflVDD <2»B) 




1107. I/OfliVS S (2»H) 
I 1 H. I/OSVDD <3*E> 



(10) 1 1 - 1 5 4 7 3 3 

[E912] 



1 2 0 2. 




